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(54) OPTICAL DISK RECORDING/ REPRODUCING DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain an optical disk 
recording/ reproducing device for recording a signal on a 
disk by applying a laser beam emitted from an optical 
pickup. 

SOLUTION: When it is expected that servo becomes 
abnormal due to a detection signal outputted from a 
servo state detection circuit 12 for detecting the servo 
state of a servo circuit in a state for recording a signal 
on a disk 1 by reading the signal that has been stored in 
a RAM 10 for buffer, the recording operation of the 
signal to the disk 1 is suspended temporarily. 
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(54) [Title of the Invention] OPTICAL-DISK RECORDING AND 
PLAYBACK APPARATUS 

(57) [Abstract] 

[Object] To provide an optical-disk recording and 
playback apparatus having a structure in which signals are 
recorded on a disk with laser beams emitted from an' optical 
pickup. 

[Solving Means] An optical-disk recording and playback 
apparatus has a structure in which, in a state where 
signals temporarily stored in a buffer RAM 10 are read out 
to record the signals on the disk 1, the recording 
operation of the signals on a disk 1 is suspended if it is 
anticipated, based on a detected signal output from a 
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[Claims] 

[Claim 1] An optical-disk recording and playback apparatus 
having a structure in which signals temporarily stored in a 
buffer RAM are read out to record the signals on a disk, 
the optical-disk recording and playback apparatus 
comprising a servo-state detecting circuit for detecting 
the servo state of a servo circuit and the optical-disk 
recording and playback apparatus being characterized by 
suspending recording -operation of the signals on the disk 
if it is anticipated, based on a detected signal output 
from the servo-state detecting circuit, that a servo 
mechanism is going to malfunction. 

[Claim 2] The optical-disk recording and playback 
apparatus according to Claim 1, characterized by restarting 
the recording operation of the signals on the disk if the 
servo mechanism returns to a normal state. 
[Claim 3] The optical-disk recording and playback 
apparatus according to Claim 2, characterized by comparing 
the signals recorded on the disk with the signals stored in 
the buffer RAM to successively record the signals. 
[Detailed Description of the Invention] 
[0001] • 

[Technical Field of the Invention] The present invention 
relates to an optical-disk recording and playback apparatus 
having a structure in which signals are recorded on a disk 
with laser beams emitted from an optical pickup and the 
signals recorded on the disk with the laser beams are 
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played back. 
[0002] 

[Description of the Related Arts] Disk players that 
perform readout operation of signals recorded on a disk by 
using an optical pickup are in widespread use. Recently, 
optical-disk recording and playback apparatuses having, in 
addition to a playback function, a structure in which 
signals are recorded on a disk with laser beams emitted 
from an optical pickup, have been produced on a commercial 
basis. 

[0003] Furthermore, optical-disk recording and playback 
apparatuses having a structure in which signals are 
recorded while a disk is rotated and controlled at a high 
constant linear velocity, for example, at a 2x, 4x, 6x, or 
8x velocity of a predetermined linear velocity, have been 
developed in recent years . 
[0004] 

[Problems to be Solved by the Invention] Optical-disk 
recording and playback apparatuses are structured so as to 
record signals in accordance with recording instructions 
from a host. With such a structure, signals to be recorded 
on a disk are temporarily stored in a buffer RAM and the 
stored signals are read out to record the signals on the 
disk . 

[0005] Such an optical-disk recording and playback 
apparatus can be affected by eccentricity of the disk in 
the recording of signals on the disk, resulting in an 
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abnormality in the recording operation of the signals owing 
to an abnormality in the rotation state or in the tracking 
of the optical pickup. In such a case, the recording 
operation is not only suspended but also handled as a disk 
error. As a result, there is a problem in that the disk 
itself is disabled or in that signals cannot be read out in 
the case of an abnormality during recording even if the 
disk is valid. 

[0006] It is an object of the present invention to provide 
an optical-disk recording and playback apparatus capable of 
solving the problems described above. 
[0007] 

[Means for Solving the Problems] An optical-disk recording 
and playback apparatus according to the present invention 
has a structure in which signals temporarily stored in a 
buffer RAM are read out to record the signals on a disk. 
The optical-disk recording and playback apparatus includes 
a servo-state detecting circuit for detecting the servo 
state of a servo circuit and is structured so as to suspend 
the recording operation of the signals on the disk if it is 
anticipated, based on a detected signal output from the 
servo-state detecting circuit, that a servo mechanism is 
going to malfunction. 
[0008] 

[Embodiments] Fig. 1 is a block diagram showing the 
circuit configuration of an optical-disk recording and 
playback apparatus according to an embodiment of the 
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present invention. Referring to Fig. 1, reference numeral 
1 denotes a disk provided on- a turntable (not shown) that 
is rotated and driven by a spindle motor (not shown) . The 
disk 1 is rotated and driven by the rotating turntable. 
Position information data is recorded in a groove, which is 
called a wobble, on the disk 1. Recording and playback 
operation of signals is performed based on wobble signals 
included in the groove. Reference numeral 2 denotes an 
optical pickup that incorporates a laser diode for emitting 
light beams onto the disk 1 and a monitor diode for 
monitoring the light beams emitted from the laser diode and 
also incorporates a photodetector that receives the light 
beams reflected from the signal surface of the disk 1. The 
optical pickup 2 is moved in the radial direction of the 
disk 1 by a pickup feed motor (not shown) . 

[0009] Reference numeral 3 denotes an RF-signal amplifying 
circuit for amplifying an RF signal that is supplied from 
the photodetector incorporated in the optical pickup 2 and 
for shaping the waveform of the RF signal. Reference 
numeral 4 denotes a pickup controlling circuit that 
performs focusing control for focusing the light beams from 
the optical pickup 2 on the signal surface of the disk 1 . 
based on the signal supplied through the RF-signal 
amplifying circuit 3 and also performs tracking control 
that causes the light beams to travel along the signal 
track on the signal surface. The pickup controlling 
circuit 4 incorporates a focus servo circuit and a tracking 



6 



;mw ofl./tj vmuD w^n-mmum . ■ no. bi 95 P. 8 



servo circuit. 

[0010] Reference numeral 5 denotes a digital-signal 
processing circuit that performs digital signal processing 
of the signal supplied from the RF-signal amplifying 
circuit 3 and demodulates various signals. Reference 
numeral 6 denotes a signal playback circuit that receives 
the digital signal processed by the digital-signal 
processing circuit 5. When the information recorded on the 
disk 1 is an audio signal/the signal playback circuit 6 
converts the audio signal into an analog signal and then 
outputs the analog signal to an amplifier or the like. In 
contrast, when the information recorded on the disk 1 is a 
data signal including computer software, the signal 
playback circuit 6 serves to output the digital signal 
without conversion to a computer 7 serving as a host. 
[0011] Reference numeral 8 denotes a system controlling 
circuit that receives the signal demodulated by the 
digital-signal processing circuit 5 and performs various 
control operations in accordance with instruction signals 
output from the computer 7. Reference numeral 9 denotes a 
signal recording circuit that receives a recording signal, 
such as a test signal or an information signal, and records 
a data signal or the like on the disk 1 by controlling the 
laser-beam radiation by a laser driving circuit (not shown) 
in accordance with the received signal. 
[0012] Reference numeral 10 denotes a buffer RAM for 
temporarily storing the signal to be recorded on the disk 1. 
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The signal output from the computer 7 is written in the 
buffer RAM 10. The storage operation and readout operation 
of the signal in and from the buffer RAM 10 are controlled 
by the system controlling circuit 8. Reference numeral 11 
denotes a spindle-motor driving circuit whose operation is 
controlled by the system controlling circuit 8. The 
spindle-motor driving circuit 11 serves to rotate, drive, 
and control the spindle motor for rotating and driving the 
disk 1. The spindle-motor driving circuit 11 is structured 
so as to rotate the spindle motor not only at a 
predetermined linear velocity, but also at a high constant 
linear velocity, for example, at a 2x, 4x, 6x, or 8x 
velocity of the predetermined linear velocity. 
[0013] Reference numeral 12 denotes a detecting circuit 
for detecting the servo state of the tracking servo circuit 
or the focus servo circuit, which are incorporated in the 
pickup controlling circuit 4, or of a spindle servo circuit 
incorporated in the spindle-motor driving circuit 11. The 
detecting circuit 12 constantly detects the servo state and 
outputs the detected result to the system controlling 
circuit 8. 

[0014] With this configuration, during the recording 
operation of signals on the disk 1, the signal output from 
the computer 7 is stored in the buffer RAM 10 and the 
recording operation of the signal on the disk 1 is 
controlled by controlling the readout operation of the 
signal stored in the buffer RAM 10. In order to restart 
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the recording operation after suspending the recording 
operation of the signal on the disk 1, the signal stored in 
the buffer RAM 10 is compared with the signal stored on the 
disk 1 before the suspension to successively record the 
signals following the signal whose recording operation has 
been suspended, that is, to record signals in a so-called 
seamless manner. 

[0015] If it is anticipated, during the recording 
operation of signals, that a servo mechanism is going to 
malfunction based on the signal detected by the servo-state 
detecting circuit 12, the recording operation of the 
signals on the disk 1 is suspended. The recording 
operation of the signals on the disk 1 is restarted if it 
is detected that the servo mechanism returns to a normal 
state. 

[0016] The optical-disk recording and playback apparatus 
of the present invention is structured in the manner 
described above. The playback operation of the circuit 
having the structure described above will now be described. 
When an instruction signal for the playback operation is 
supplied from the computer 7 to the system controlling 
circuit 8, which serves as a driver, a control operation 
for the playback operation is started by the system 
controlling circuit 8. In such a playback operation, a 
driving current from which a laser output for the readout 
operation of the signal is derived is supplied from the 
laser driving circuit to the laser diode incorporated in 
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the optical pickup 2 . 

[0017] After the control operation for the playback 
operation is started, the spindle motor is rotated and 
controlled by the spindle-motor driving circuit 11. In the 
rotating and controlling operation of the spindle motor, a 
synchronization signal obtained by decoding the wobble 
signal is compared with a reference signal output from a 
reference-signal generating circuit (not shown) to rotate 
and drive the disk 1 at a constant linear velocity. Such a 
control operation is performed during the recording 
operation of signals described below in the same manner. 
[0018] The spindle motor is rotated and controlled in the 
manner described above. In the optical pickup 2 for 
reading out signals, a focusing control operation and a 
tracking control operation are started to read out a signal 
from the disk 1 by the optical pickup 2. TOC data recorded 
in a lead-in area, which is the first session of the disk 1 
is read out prior to the playback operation. 
[0019] The readout and playback operation of the signal 
recorded in the signal recording area in the first session 
of the disk 1 is performed based on the TOC data recorded 
in the lead-in area. The signal read out by the optical 
pickup 2, which is amplified and whose waveform is shaped 
by the RF-signal amplifying circuit 3, is supplied to the 
digital-signal processing circuit 5 for demodulation. 
Information data resulting from the signal processing in 
the digital-signal processing circuit 5 undergoes signal 
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processing including error correction and is then supplied 
to the signal playback circuit 6. 

[0020] When the information data read out from the disk 1 
is an audio signal, the signal playback circuit 6 converts 
the audio signal into an analog signal and outputs the 
analog signal to an amplifier or the like. In contrast, 
when the information data read out from the disk 1 is a 
data signal including computer software, the signal 
playback circuit 6 supplies the digital signal without 
conversion to a computer 7. 

[00211 The playback operation according to this embodiment 
is performed in the manner described above. The recording 
operation of signals on the disk 1 will now be described. 
[0022] In the recording operation of signals on the disk 1, 
recording a test signal in a test writing area on the disk 
1 and playing back the test signal sets a driving current 
from which a laser output optimal for the recording 
operation is derived to be supplied to the laser diode. 
After such a setting operation of the laser output, 
information data recorded in an area called a buffer of the 
disk 1 is read out. For example, positional information of 
a signal recorded in the signal recording area is read out. 
[0023] It is determined, based on the information data 
read out in the manner described above, whether the data 
signals can be recorded in the signal recording area 
provided on the disk 1. The position where the recording 
operation is performed and so on is also determined. 
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[0024] After such a determining, operation is completed, 
the optical pickup 2 is moved to a position on the disk 1 
where the recording operation is to start, and the 
recording signals are written in the buffer RAM 10. 
Writing the signals in the buffer RAM 10 gradually 
increases the number of signals stored in the buffer RAM 10 
If the number of stored signals exceeds a predetermined 
value, the signals stored in the buffer RAM 10 are read out 
and the readout signals are supplied to the signal 
recording circuit 9. As a result, control operation of the 
laser driving circuit is performed by the signal recording 
circuit 9 to record the signals on the disk 1. 
[0025] The recording operation of the signals on the disk 
1 is performed in the manner described above. The writing 
operation of signals in the buffer RAM 10 is performed 
based on a reading operation of the signals from the buffer 
RAM 10. m other words, after a signal is read out from 
the buffer RAM 10, a new signal is written at the position 
where the readout signal has been stored. This writing 
operation is repeated. 

[0026] if the recording operation of signals on the disk 1 
is suspended, the readout operation of signals from the 
buffer RAM 10 is also suspended. In this case, the writing 
operation of the signals in the buffer RAM 10 is also 
suspended. When the recording operation of the signals on 
the disk 1 is restarted in such a state, the optical pickup 
2 is displaced to a position where the recording operation 
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is to be restarted, that is, a position backward from the 
position where the recording operation was suspended and, 
then, the playback operation is performed from the backward 
position . 

[0027] The signal played back in such a playback operation 
is the signal that has been recorded immediately before the 
suspension of the recording operation. This playback 
signal is compared with. the signal stored in the buffer RAM 
10. If the comparison results in a determination that the 
playback signal is equal to the stored signal, the signal 
that is stored in the buffer RAM 10 and that follows the 
signal recorded immediately before the recording operation ' 
was suspended is read out. At the same time, the signal is 
supplied to the signal recording circuit 9 to start the 
recording operation of the signal on the disk 1. The 
recording of the signal on the disk 1 can be suspended and 
restarted in the manner described above. With this 
operation, successive recording of the signals on the disk 
1 can be performed despite the suspension of the recording 
operation. In other words, a so-called seamless recording 
operation can be achieved. 

[0028] The recording operation of signals according to 
this embodiment is performed in the manner described above. 
The control operation in case of an abnormality in the 
servo mechanism, which is the key of the present invention, 
will now be described. The signal output from the computer 
7 is recorded on the disk 1 in the manner described above. 
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During this recording operation, the servo-state detecting 
circuit 12 constantly detects the servo state of the 
tracking servo circuit or the focus servo circuit 
incorporated in the pickup controlling circuit 4, or the 
servo state of the spindle servo circuit incorporated in 
the spindle-motor driving circuit 11. 

[0029] The detected signal indicating the servo state, 
which is a signal output from the servo-state detecting 
circuit 12, is supplied to the system controlling circuit 8. 
The system controlling circuit 8 constantly detects a 
change in the level of the output signal. As long as it is 
determined in this state that the servo mechanism does not 
malfunction, the recording operation of the signal is 
performed in the manner described above. 

[0030] If, during the recording operation of the signal, 
the disk 1 unstably rotates and it is determined based on a 
change in the level of the signal detected by the servo- 
state detecting circuit 12 that the servo mechanism 
malfunctions, the recording operation of the signal on the 
disk 1 is suspended under the control of the system 
controlling circuit 8. After the suspension operation, 
neither the recording operation of the signal on the disk 1 
nor the writing and readout operation of the signal in and 
from the buffer RAM 10 is performed. 

[0031] Even in the suspension of the recording operation, 
a servo operation by the tracking servo circuit and the 
focus servo circuit incorporated in the pickup controlling 
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circuit 4 and a servo operation by the spindle servo 
circuit incorporated in the spindle-motor driving circuit 
11 are performed. If, in this state, the disk 1 stably 
rotates and it is determined based on the level of the 
signal detected by the servo-state detecting circuit 12 
that the servo mechanism functions normally, the recording 
operation of the signal on the disk 1 is restarted under 
• the control of the system controlling circuit 8. 
[0032] After restarting the recording operation, a 
seamless recording operation is achieved, as described 
above, by performing the playback operation of the signal 
recorded on the disk 1 before the suspension and the 
comparison operation between the playback signal and the 
signal stored in the buffer RAM 10. 
[0033] 

[Advantages] An optical-disk recording and playback 
apparatus according to the present invention has a 
structure in which signals temporarily stored in a buffer 
RAM are read out to record the signals on a disk. The 
optical-disk recording and playback apparatus includes a 
servo-state detecting circuit for detecting the servo state 
of a servo circuit and is structured so as to suspend th< 
recording operation of the signals on the disk if it is 
anticipated, based on a detected signal output from the 
servo-state detecting circuit, that a servo mechanism is 
going to malfunction. Since the recording operation is 
suspended before the servo mechanism malfunctions, it is 
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possible to prevent the disk itself from being disabled 
owing to a recording error or to prevent the readout 
operation of a useful signal from being disabled. 
[0034] The recording operation of the signal on the disk 
is restarted if the serve mechanism returns to the normal 
state, so that the optical-disk recording and playback 
apparatus of the present invention has the advantage of 
efficiently performing the recording operation. 
[0035] According to the present invention, since the 
signal recorded on the disk is compared with the signal 
stored in the buffer RAM to successively record the signals, 
the recorded signals can be played back without trouble 
even if the recording operation is suspended, 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a block diagram showing the circuit 
configuration of an optical-disk recording and playback 
apparatus according to an embodiment of the present 
invention. 

[Reference Numerals] 
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optical pickup 
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pickup controlling circuit 
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digital-signal processing circuit 
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computer 
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system controlling circuit 


10 


buffer RAM 


11 


spindle-motor driving circuit 
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